Short-Term Responses of Apple Fruit to Partial Reoxygenation during Extreme Hypoxic Storage Conditions.
The short-term (24 h) responses of apple fruit (cv. 'Granny Smith') to a shift in the oxygen concentration from 0.4 to 0.8 kPa, a protocol applied in the dynamic controlled atmosphere (DCA) storage technique, have been studied. Metabolomics and transcriptomics analyses of cortex tissue showed an immediate down-regulation of fermentative metabolism and of the GABA shunt in parallel with the activation of several 2-oxoglutarate-dependent dioxygenase genes. Down-regulation of the free phenylpropanoid pathway genes and the diversion of propanoid synthesis toward the methyl-erythritol phosphate route were also observed. Partial reoxygenation induced increases of glyceric, palmitic, and stearic acids and of several phosphatidylcholines and phosphatidylethanolamines and decreases of specific amino acids (valine, methionine, glycine, phenylalanine, and GABA), organic acids (arachidic and citric acids), and secondary metabolites (catechin and epicatechin). The oxygen shift also resulted in transcriptional rewiring of several components of IAA and ABA regulation and signaling. These results provide novel insights on the complexity of the short-term physiological responses of apple fruit to partial reoxygenation applied during DCA storage.